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No substance is more necessary to plants than carbonaceous matter;
and If this cannot be introduced into the organs of plants except in a
state of solution, there is every reason to suppose that other substances
less essential will be in the same case.

I found by some experiments made in 1804, that plants introduced into
strong fresh solutions of sugar, mucilage, tanning principle, jelly, and
other substances died; but that plants lived in the same solutions after
they had fermented. At that time, I supposed that fermentation was
necessary to prepare the food of plants ; but I have since found that the
deleterious effect of the recent vegetable solutions was owing to their being
too concentrated; in consequence of which the vegetable organs were
probably clogged with solid matter, and the transpiration by the leaves
prevented. In the beginning of June, in the next year, I used solutions
of the same substances; but so much diluted, that there was only about
.a j--g part of solid vegetable or animal matter in the solutions. Plants of
mint grew luxuriantly in all these solutions; but least so in that of the
astringent matter. I watered some spots of grass in a garden with the
different solutions separately, and a spot with common water : the grass
watered with'solutions of jelly, sugar, and mucilage, grew most vigorously;
and that watered with the solution of the tanning principle grew better
than that watered with common water.

I endeavoured to ascertain whether soluble vegetable substances passed
in an unchanged state into the roots of plants, by comparing the products
of the analysis of the roots of some plants of mint which had grown,
some in common water, some in a solution of sugar. 120 grains of the
roots of the mint which grew in the solution of sugar, afforded five grains
of pale green extract, which had a sweetish taste, but which slightly
coagulated by the action of alcohol. 120 grains of the roots of the mint
which had grown in common water yielded three grains and a half of
extract, which was of a deep olive colour; its taste was sweetish, but
more astringent than that of the other extract, and it coagulated more
copiously with alcohol.

These results, though not quite decisive, favour the opinion that soluble
matters pass unaltered into the roots of plants; and the idea is confirmed
by the circumstance that the radical fibres of plants made to grow in in-
carbonic acid and of saline and earthy matter will be taken up In solution. But that
water is often acquired in the state of vapour is shewn by the fact, that unless
in wet land and after heavy rains, the soil is always merely moist, and even
when a portion of it is subjected to heavy pressure, water does not drop from it.
Moisture is continually sublimed about in porous soils in contact with the roots
of plants, and is thus presented in such a form as to carry with it only gaseous
nourishment. In summer, although rain falls often, it is seldom in large quan-
tities at a time. In the course of a rainy day, it sometimes falls to the extent of
an inch in depth over the whole surface; but this would do 110 more than render
a few inches of finely divided soil pasty; and although the roots were to absorb
the water with great facility, it so soon sinks and is diffused through the whole
mass, that the supply cannot long be supposed to take place by the absorption
of water except as vapour; unless indeed, it could be shewn, that by the con-
tinued evaporation from the upper parts of the plant, the vapour in the soil is
condensed on the spangioles. But dry weather often continues for weeks to-
gether, during which the crops continue to grow and thrive. Thus, it appears,
that although the roots can readily take up water and whatever it holds in solu-
tion, and thus obtain a considerable portion of their food, especially the inorganic
part, a great part of the supply of water and carbonic acid must be obtained
in the gaseous state.